Improvement of the survival of human autologous fat transplantation by using VEGF-transfected adipose-derived stem cells.
The efficacy of autologous fat transplantation is reduced by fat absorption and fibrosis due to fat necrosis. Enhanced transplant neovascularization early after transplantation may reduce these outcomes. The authors asked whether cell and concomitant gene therapy using adipose-derived stem cells transduced with vascular endothelial growth factor (VEGF) improves fat transplant neovascularization and survival. Human adipose-derived stem cells were expanded ex vivo for three passages, labeled with 1,1'-dioctadecyl-3,3,3',3'-tetramethylindocarbocyanine (DiI), and transduced with VEGF or left untransduced. Human fat tissues were then mixed with the DiI-labeled VEGF-transduced adipose-derived stem cells, the DiI-labeled adipose-derived stem cells, the known vascularization-promoting agent insulin, or medium alone, and 18 nude mice were injected subcutaneously with all four preparations, with each of the four designated spots receiving one of these four mixtures in a random fashion. Six months later, transplanted tissue volume and histology were evaluated and neovascularization was quantified by counting the capillaries. Control transplant survival was 27.1 +/- 8.2 percent, but mixture with the VEGF-transduced and VEGF-untransduced stem cells significantly increased transplant survival (74.1 +/- 12.6 percent and 60.1 +/- 17.6 percent, respectively). Insulin was less effective (37.7 +/- 6.9 percent). Histological analysis revealed both types of transplants consisted predominantly of adipose tissue, unlike the control transplants, and had significantly less fat necrosis and fibrosis. The VEGF-transduced, adipose-derived stem cell-treated transplants had significantly higher capillary density than the other transplants and bore DiI-double-positive and CD31-double-positive cells (i.e., adipose-derived stem cell-derived endothelial cells). Adipose-derived stem cells together with VEGF transduction can enhance the survival and quality of transplanted fat tissues.